This clinical research studied functional capacity level, length of time of receipt of therapy with aromatase inhibitors (AIs), and adiposity parameters. Women with breast cancer in the first years of the use of AIs showed greater functional disability and worse adiposity parameters, thus reinforcing the need for special attention during this time and emphasizing the importance of multiprofessional follow-up. Purpose: To study the use of functional capacity (FC) level and duration of aromatase inhibitor (AI) therapy with adiposity parameters in women with breast cancer. Patients and Methods: FC was evaluated through the Health Assessment Questionnaire, which was assessed by classification and divided into 3 groups: G1 ¼ mild to moderate difficulty, G2 ¼ moderate to severe disability, and G3 ¼ severe or very severe disability. Body mass, height, and waist circumference (WC) were measured, and body mass index (BMI) was calculated. Bioelectrical impedance analysis was used to calculate body fat (BF) and fat-free mass. The women were divided into 2 time groups (T1 and T2), which were determined by the median months of AI use (T1 29.5 and T2 > 29.5 months). Results: Impaired FC and adiposity parameters were significantly positively correlated. In addition, physical exercise was significantly lower in women assessed as G2 and G3 compared to those assessed as G1. The effect of FC on BMI, BF, and WC was also verified, as was the effect of the duration of AI receipt on BMI and BF. Women at T1 had significantly greater functional disability, BMI, and BF values. In addition, although not statistically significant, women in T1 who were assessed as G3 presented higher BMI, WC, and BF values than those in T2. Conclusion: Adiposity above the recommended parameters and impaired FC were associated with the shortest time of receipt of adjuvant endocrine therapy with AI.
Introduction
Breast cancer (BC) is the second most common type of cancer in women worldwide and is the leading cause of cancer death in women. 1 Endocrine treatment with aromatase inhibitors (AI) has been recommended and widely used in postmenopausal women expressing estrogen and/or progesterone endocrine receptors, 2 thus substantially prolonging disease-free intervals and survival outcomes.
BC treatment involves adverse events, such as vasomotor symptoms, cognitive problems, and worsening quality of life. 4, 5 Additionally, receipt of AI therapy results in adverse events, including musculoskeletal symptoms 4, 6 such as arthralgia and myalgia. 7 These events interfere with the level of physical activity, 8 and inactivity may be a consequence of impaired functional capacity (FC), 9 eventually leading to limitations in the ability to execute simple daily activities. 10 In addition to being an independent factor for developing distant metastases and death, 11 obesity may affect physical functions in BC survivors. 12 Because it is common for women to gain weight after being diagnosed with BC, especially after chemotherapy, 13, 14 the impact of body composition on FC for different duration of AI receipts is of interest, given the importance of its adverse effects and adherence to long-term endocrine treatment. 3 On this basis, we hypothesized that longer duration of AI receipts in women are positively correlated with adiposity parameters and impaired FC. Thus, this study aimed to associate the FC level and duration of AI receipt with adiposity parameters in women with BC.
Patients and Methods

Ethical Aspects
A cross-sectional study was conducted in the oncology division of the Hospital de Clínicas da Universidade Federal de Uberlândia, Minas Gerais, Brazil, with BC patients receiving AI endocrine therapy. The study was approved by the human research ethics committee of the Universidade Federal de Uberlândia (48367215.3.0000.5152/2015), and the entire study was conducted on the basis of the standards of the Helsinki Declaration and on the standards of Resolution CNS 466/12. All participants provided written informed consent.
Sample Calculation
The sample size required for this study was determined by G*Power 3.1. 15 The calculation of the sample size was based on a F test linear multiple regression with effect size of 0.15, an alpha level of 0.05, and test power of 80%. Given these specifications, a total of 84 women were required at final analysis.
Patients
Medical records of 256 patients with BC and receiving endocrine therapy with AI were analyzed in March 2015. Clinical data, such as cancer type, treatments received, duration of AI receipt, and presence of other comorbidities, were identified and recorded. A total of 107 patients did not meet the inclusion criteria ( Figure 1 ).
The 149 women eligible for the study were contacted by telephone and invited to participate in the study. For those who agreed to participate, one meeting divided into 2 steps was scheduled at the hospital. Data were collected from January to August 2016, with a final sample of 93 patients. After the first meeting, 4 patients were excluded from the study, resulting in a final sample size of 89 patients ( Figure 1 ).
Evaluation
At the first meeting, the patients completed a questionnaire that addressed issues related to sociodemographics, clinical profile, and physical exercise; the latter questions determined whether the women engaged in physical exercise, the type of exercise, the weekly frequency, the duration (in minutes), and the duration of practice (in months). The patients' FC was evaluated using the Health Assessment Questionnaire, which was assessed on the basis of classification. Patients were divided into 3 groups-G1, mild to moderate difficulty; G2, moderate to severe disability; and G3, severe or very severe disability-per the cutoff points adopted (0-1, 1-2, and 2-3, respectively). 16, 17 The cutoff for duration of AI receipt was determined by the median number of months and was divided into 2 time groups according to duration of receipt of AI: T1 29.5 months and T2 > 29.5 months. Afterward, the patients were anthropometrically evaluated. A mechanical scale was used to measure weight, with 100 g sensitivity. For height, a vertical stadiometer with a 1 mm precision scale was used, and for waist circumference (WC) a flexible and inelastic tape was used, following the World Health Organization's recommended protocol. 18 To classify obesity, the body mass index (BMI) was calculated. BMI ! 25 kg/m 2 was considered overweight for adult women, 18 and BMI > 27 kg/m 2 was considered overweight for elderly women 19 (those over 60 years of age). 20 WC ! 88 cm was considered to indicate a very high risk for metabolic complications.
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At the second meeting, the women were subjected to bioelectrical impedance analysis (BIA 450; Biodynamics, Shoreline, WA), which was performed according to the analysis protocol. 21 From the obtained values, body fat (BF) and fat-free mass (FFM) in kilograms were calculated using the predictive equations proposed by Segal et al, 22 which consider age, BMI, height, resistance measured by bioelectrical impedance analysis, and body weight. Eleven patients had water retention (total body water > 75%), and these women were excluded from the BF and FFM analyses.
Statistical Analysis
A descriptive analysis of the data by frequency was performed for qualitative variables, and measures of central tendency (mean and median) and dispersion (standard deviation and percentiles) were used for the quantitative variables. Numerical variables were analyzed for normality by the Kolmogorov-Smirnov test. The Mann-Whitney test was used to compare the variables. The association between FC and the variables BMI, FFM, age, and physical exercise was analyzed by Spearman correlation. Generalized estimating equations (GEE) were used to examine the association between groups for FC, duration of AI receipt, and adiposity parameters, adjusting for chemotherapy, age, smoking, alcohol consumption, and physical exercise. The GEE model accounted for associations among the within-subject outcome variables BMI, WC, BF, and FFM and provided consistent estimates of the standard error parameters using robust estimators. The adjustment method for multiple comparisons was sequential Sidak. All statistical analyses were performed by SPSS 21 (IBM, Armonk, NY), and values of P < .05 were considered significant.
Results
Supplemental Table 1 shows the sociodemographic and clinical characteristics of the 89 women with BC receiving AI therapy. The sample consisted mostly of women with low educational level (60.6%) and low income (48.3%). More than one comorbidity was reported by patients and confirmed in the medical records; 56.2% (n ¼ 50) had systemic hypertension, 22.5% (n ¼ 20) had musculoskeletal symptoms (arthritis, osteoarthrosis, and/or osteoporosis), 21.3% (n ¼ 19) had type 2 diabetes, 11.2% (n ¼ 10) had hypothyroidism, 5.6% (n ¼ 5) had hyperthyroidism, 3.3% (n ¼ 3), had depression or emotional disorders, and 37.1% (n ¼ 33) presented with other comorbidities, mainly diseases related to the lipid profile. Regarding lifestyle, 89.9% (n ¼ 80) of the patients did not smoke, 22.5% (n ¼ 18) were former smokers, 74.2% (n ¼ 66) did not consume alcohol, and 17.9% (n ¼ 12) were formerly alcoholic.
Regarding previous treatments, 84.3% of the women (n ¼ 75) underwent radiotherapy, 76.5% (n ¼ 68) underwent chemotherapy, and all woman underwent surgery; none was statistically significantly different according to duration of AI receipt (P ¼ .075; P ¼ .709; P ¼ .073, respectively). Some patients received only one treatment: radiotherapy, chemotherapy, or surgery followed by AI receipt (respectively, 22.5%, n ¼ 18; 12.3%, n ¼ 11; 3.3%, n ¼ 3). A history of receipt of tamoxifen before AI use was found in 44.9% (n ¼ 40), with a median duration of 10 months (3.0-22.7 months). The most common AI was anastrozole (77.5%, n ¼ 69), followed by letrozole (15.7%, n ¼ 14), which differed significantly between treatment duration (P ¼ .047). No significant differences were found between T1 and T2 regarding age or other parameters (Supplemental Table 1 ).
Of the participants, 60.7% (n ¼ 54) had excess weight and 66.3% (n ¼ 59) showed a very high risk for metabolic complications. Excluding those with water retention (n ¼ 11), the women presented a median BF and FFM of 28.4 and 42.8 kg, respectively.
As shown in Supplemental Table 2 , women in T1 had higher medians for weight, BMI, WC, and BF compared to those in T2; this was statistically significant for BMI and BF (29.4 vs. 26.8 kg/ m 2 , P ¼ .045; 31.5 vs. 22.3 kg, P ¼ .033, respectively). For FC, we observed higher median scores for women in T1 than for those in T2 (1.1 vs. 0.8, P ¼ .017, respectively), as well as a higher percentage of women who were classified as G3 (13.3 vs. 6.8%, P ¼ .014, respectively). A significant positive correlation was observed between functional disability and BMI (r ¼ 0.305), WC (r ¼ 0.297), and BF (r ¼ 0.335), with P < .01 for all. FFM and age showed no significant correlation with FC. In the GEE analyses, we verified an effect of FC on the obesity parameters BMI, BF, and WC (P ¼ .018, P ¼ .013, and P ¼ .019, respectively). In addition, we verified an effect of duration of AI receipt on BMI and BF (P ¼ .019 and P ¼ .041, respectively). We found no significant interaction effects between duration of AI receipt and FC relative to anthropometric and body composition variables (Supplemental Table 3 ).
Supplemental Table 4 shows the post hoc comparison of the interaction between FC and duration of AI receipt. Although not statistically significant, we observed that women in G3 (with severe or very severe disability) and in T1 presented higher values for BMI (33. 26 .90 AE 9.74 kg) than those in G1 and G2. In addition, in comparing the duration of AI receipt, women in T1 and G3 also had higher values. We found no significant differences when comparing the 3 FC groups at T1 or T2 for all variables. Figure 2 shows the post hoc comparison of obesity parameters between the interaction of FC and duration of AI receipt. Supplemental Table 5 shows the variables related to exercising and FC. A significant difference was observed between FC and engaging in physical exercise (P ¼ .018). In addition, physical exercise and functional disability were weakly negatively correlated (G1 vs. G2 and G3) (r ¼ À0.256, P ¼ .015).
Discussion
An effect of FC was verified for obesity parameters and between duration of AI receipt on the BMI and BF in that impaired FC was found in women with higher anthropometric and body composition measurements. Additionally, we found that adiposity above the recommended parameters and greater functional disability were associated with the shortest adjuvant endocrine therapy duration time of receipt of AI. Thus, because of the long period of recommended AI use, 23 the negative aspects of obesity and the interaction of functional disability and obesity suggest that multiprofessional monitoring is needed to improve or maintain adequate nutritional status and FC in women after endocrine therapy. The role of excessive BF as a potential risk and prognostic factor for BC is well known and accepted. 11 The results of a TEAM trial suggested that obese patients are less likely to benefit from estrogen receptor antagonists. 24 Specifically, studies have suggested that AI treatment efficacy can be modified by BMI, [24] [25] [26] [27] can result in a greater risk of local or distant relapse, and may result in shorter disease-free and overall survival. 25, 27 In this regard, evidence suggests that estrone sulfate and estradiol suppression by AI may be less effective in overweight women. 28 Serum levels of these 2 hormones have been reported to be significantly associated with BMI in postmenopausal women. 
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In our study, adiposity parameters were positively correlated with greater functional disability. Obesity is associated with functional decline, 30 altered spatiotemporal gait parameters, 31 and a significantly higher metabolic cost of walking compared to people of eutrophic body weight. 32 Specifically, obese women have slower gait speeds with correspondingly shorter stride lengths, relatively weaker lower limbs (they needed more time to perform 5 sit-to-stand movements), and poorer endurance than normal-weight subjects. 31 However, the correlations between obesity and FC are multifaceted and complex. BC survivors are significantly more likely to report difficulty performing heavy housework, walking half a mile, and walking up and down stairs compared to their cancer-free peers. 33 The significant weight gain observed during BC treatment 13, 34 35 These musculoskeletal symptoms may be related in part to estrogen deprivation, 36 but autoimmune conditions (rheumatoid arthritis or Sjögren syndrome) may also occur in patients treated with AI. 37, 38 The toxic effects and significant musculoskeletal discomfort may lead to suboptimal treatment adherence 35 because of the long period of recommended endocrine therapy. 3 Up to one third of patients affected may experience musculoskeletal pain so severe that it requires therapy interruption. 39 Given this and the importance of treatment on mortality, 40 it is important to understand the influence of time in this context. Our data did not support the original hypothesis. The shortest adjuvant endocrine therapy time with AIs was associated with greater functional disability in addition to adiposity parameters above those recommended. Reports of time to onset of musculoskeletal symptoms have a broad range, from 6 weeks to 6 months. 6, 41 In addition, the T1 and T2 groups were homogeneous for antineoplastic treatment types before endocrine therapy with AI. The effects of other BC therapies before endocrine therapy, such as chemotherapy and tamoxifen, may also play a role in developing AIrelated musculoskeletal symptoms. 42 In addition, higher BMI, WC,
and BF values in the first years of endocrine therapy for BC can be influenced by previous treatments such as chemotherapy. 43 Therefore, the greater functional disability in the first years could have arisen from the prolonged effects of previous treatments before endocrine therapy, such as chemotherapy or the concomitant steroids provided to patients with this treatment, rather than AI use. Similarly, in a recent study published by our group, we found a significant effect of the interaction of chemotherapy with a shorter duration of tamoxifen use relative to adiposity parameters. 43 In addition, psychological factors such as anxiety and depression are common in the first years of endocrine therapy 44 and may interfere with changes in body composition. To our knowledge, ours is the first study to compare groups at different duration of AI therapy with body composition and FC. More research is needed to pursue alternative causes. Importantly, women with higher adiposity parameters may present earlier recurrence; therefore, in our study, a sample of women without metastasis would be underrepresented in adiposity parameters at later times. However, analyzing the dynamics of BC patients' recurrences suggests a multiple peak pattern, whereas estrogen receptorepositive tumors are less likely than negative tumors to recur in the first years of follow-up. 45, 46 In addition, obesity was associated with increased risk of late recurrence and distant metastases, occurring 5 years after the initial diagnosis.
11,47
Therefore, we believe that the sampling and methodologic characterization did not interfere with the results. Physical inactivity, in turn, has the main clinical manifestations of decreased muscle strength and impaired balance and fatigue, which directly affect the patient's self-care and social activities during the disease. Therefore, physical inactivity due to functional disability may become a vicious cycle of generalized weakness and impaired quality of life. 9 In our study, we found a significant difference between greater functional disability and less physical exercise. In addition, a weak negative correlation was found between exercise and functional disability. Knowing that impaired FC directly interferes with physical inactivity, 9 studies suggest that physical inactivity contributes to worsening health in BC survivors. 8 In addition, musculoskeletal effects may result in discontinued AI treatment in more than 10% of patients, 8 which may compromise endocrine therapy adherence and which may be a risk for recurrence.
Possible limitations of this study should be considered. The crosssectional evaluation makes it impossible to establish causal relationships involving changes in body composition during AI use. Future studies should focus on cohorts with varied medical and social demographics to correctly ascertain the natural history of being overweight and of obesity on functional disabilities at different moments of AI use. Because of prescribing patterns, most participants were being treated with anastrozole, and no conclusions can be drawn about other third-generation AIs. In addition, assessing the serum levels of sex hormones such as estrone and estradiol would be important to verify the relationship between obesity and the duration of AI receipt.
Conclusion
The effects of cancer and its treatment on functional limitations may be worrisome because other age-related conditions can become susceptible to obesity and declining physical function. Our data did not support the original hypothesis because adiposity above the recommended parameters and impaired FC were associated with the shortest time of receipt of adjuvant endocrine therapy with AI. During the first years of endocrine therapy with AI, women still experienced the residual effects of chemotherapy. This study suggests the importance of prior treatment and multiprofessional effort at the beginning of endocrine therapy to improve or maintain adequate nutritional status and FC. These strategies may help improve medication efficacy, help improve adherence to endocrine treatment, and consequently help reduce the risks of disease relapse. It is necessary to carry out prospective studies to confirm the results of this study.
Clinical Practice Points
Continuous receipt of AI may cause adverse events related to musculoskeletal symptoms, which may be a consequence of functional disability. In turn, this functional disability is associated with adiposity parameters and lower levels of physical exercise. Considering that is common for women to gain weight after a BC diagnosis, especially after chemotherapy, the impact of body composition on FC for different durations of AI receipt in patients with BC is of interest. Given the importance of adherence to long-term treatment, this study adds that women in the first years of AI use showed greater functional disability and worse adiposity parameters. This reinforces the importance of multiprofessional follow-up to improve adequate nutritional status, particularly in the early years of AI use, considering the importance of the prolonged effects of previous treatments such as chemotherapy.
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